a paper giving the results of our examination of five specimens of red degeneration in fibromyomata of the uterus. We found all these five specimens had thrombosis of the blood-vessels with a large quantity of fat crystals collected around them. We considered the thrombosis to be the primary pathological change, and the fat to be a product of metabolism which ordinarily would be carried away in the bloodor lymph-stream, but now was collected in the tissues owing to the interference with the circulation by thrombosis. The red colour we thought to be due to the staining of the tissue by haemoglobin. One of the specimens showed a great increase of small, thin-walled blood-vessels which would increase the red colour.
Since that date Leith Murray has published a paper [3] in which he has brought forward evidence to prove the haemolytic action of the fat. He dissolved the fat out of these red fibromyomata by means of ether, and tested the hamolytic action of his extract on red blood corpuscles suspended in normal saline. He found this action was prevented by the presence of blood serum, so that the haemolytic action would not occur until the fat was present in sufficient quantity to neutralize the serum. The first colour he obtained was red; with a greater quantity of fat the saline became brown; with a still greater quantity a black-brown deposit was thrown down, and the fluid became clear.
Since writing our previous paper we have had the opportunity of examining nineteen other specimens of fibr6myomata of the uterus, which exhibited a markedly red surface when sliced across. We now propose to give an account of our whole series of twenty-four specimens. Though all these twenty-four specimens had the common characteristic of red colour, they differed in other ways; in some there was free blood in the tissues, some lost their colour in the Kaiserling solution, some had definite clinical symptoms, while others had none. It seems improbable that the red colour of all these tumours is due to the same pathological change, and it is necessary, therefore, to note the pathological changes occurring in each specimen, and classify them accordingly. The chief pathological change we find to be thrombosis of the blood-vessels. If we divide our twenty-four specimens into two groups, the one with and the other without thrombosed vessels, we find that those with clinical symptoms, with deep red coloration and with no free blood on the cut surface, are those in which we find thrombosis, while those without clinical symptoms, with free blood in the tissues and with ar tendency to lose the colour in the preserving fluid, are those without thrombosis.
GROUP WITH THROMBOSED VESSELS.
Fifteen of our specimens fall into this group. In a few specimens all the vessels appear to be filled with thrombus. In others, and these are in the majority, only a portion of the vessels contain it; again in some the lumen of the vessel is filled with thrombus, in others the thrombus is collected only around the sides of the vessel wall. In all the specimens of this group but one the colour was deep red, and showed no tendency to fade in the Kaiserling solution, in which all our specimens are preserved, nor was there any free blood on the surface when the tumour was bisected immediately after operation. In the majority the coloration extended all through the specimen, though in a few it only occurred in one part and gradually faded away, leaving the other part of the tumour the colour of a normal fibromyomatous tumour. In one specimen, No. 3, the red colour occurred in patches around groups of thrombosed vessels; this specimen we shall refer to later in detail. The one exception was of a dirty grey colour, and with the naked eye could be seen to be riddled with vessels filled with thrombus. Clinically this patient had acute abdominal pain prior to operation, with rapid increase in size of the tumour. This is apparently one of the cases in which the fat has been in such large quantity that the laking of the blood has given place to a black deposit as described by Leith Murray. All the patients but one in this group had clinical symptoms in addition to the mere presence of the tumour or excessive haemorrhage prior to operation. Abdominal pain with tender tumour occurred in seven; rapid enlargement of the tumour in three; high temperature in three; patient very ill and weak in four; rapid pulse in two. Rapid enlargement of the tumour with abdominal pain and tenderness are the symptoms to be expected from a thrombosed tumour. No. 4 had a remarkably acute history. The first symptom was acute abdominal pain commencing in the middle of the night, so severe that her doctor, who was immediately summoned, thought she was suffering from ruptured tubal gestation. A gynaecologist was called in, who diagnosed a soft fibroid, which, in view of the acute symptoms, he thought was undergoing red degeneration. A few days later an abdominal hysterectomy was performed, when a single interstitial, soft, very red fibromyoma was found in the uterus, and the blood-vessels were filled with thrombus.
A thrombosed tumour will very soon commence to disintegrate; when this occurs, one would expect the patient to show symptoms due to the absorption of the products of tissue disintegration quite apart from micro-organismal infection of the tumour. This, we find, did occur in six of these patients.
A thrombosed, degenerating tumour makes an ideal medium for the growth of micro-organisms, which readily reach it from the neighbouring intestines, from the genital canal, or from the blood-stream. Patients infected in this way would suffer from a high temperature, rapid pulse, and general symptoms of septicevmia. In the first series we published
[5] two tumours were found to be invaded with micro-organisms, one with staphylococci; the other with diplococci. In this additional series of nineteen specimens, two had a high temperature prior to operation, and in one of these we found staphylococci. All our specimens were immersed in Kaiserling solution before being opened, so it was impossible to grow the organisms, and we had to rely upon finding them with the mnicroscope. In the whole series, three patients had a high temperature previous to operation, and we found organisms in two of the tumours; we have.no doubt they also occurred in the third, though we could not find them by this method. In the third case in which we found micro-organisms the patient had no rise of temperature, but was extremely ill, and had a pulse-rate of 120 per minute. It is interesting to note that three of these four eases were operated upon in the puerperiurn, one two days, one two weeks, and one three months after delivery; the infection in these cases being derived probably from the genital canal. In all four cases the symptoms ceased immediately after operation. Since our first communication Bland-Sutton [1] has published one case of red degeneration infected with Staphylococcus pyogenes aureus.
Leith Murray [3] agrees with us that the acute symptoms and the rapid enlargement of the tumour are due to the thrombosis.
Fibromyomata are always described as being 'poor in blood-vessels, but all these specimens contained large numbers of small, thin-walled vessels, though not always so numerous as in the other group to be described.
All these tumours contain fat, and so support Leith Murray's contention that the colour is due to the haemolytic action of the lipoids. This we agree with, in fact in our earlier paper we drew attention to the large amount of fat collected between the degenerating muscle-bundles. We do not, however, agree with his statement that " the disorganization resulting from haiuolysis of the corpuscles induces the deposit of fibrin in a vessel wall already partly disintegrated and ready to precipitate such Fibromyoma showing red degeneration: A, uncolourediportion; B, coloured portion. a deposit." We consider that the thrombosis is the primary change, and that the fat is collected in the tissues owing to the interference with the circulation, the lakina of the blood occurring when the amount of fat collected in the tissues is sufficiently large to neutralize the antihaemolytic action of the blood serum. This is proved by specimen No. 3. This specimen consists of a submucous fibromyoma the size of a pear. A section through it (see figure) shows several dark red a.reas, while the remainder of the tissue retains the appearance of normal fibro-niyomatous tissue. Microscopical sections taken from one of these dark areas (B) show the majority of the vessels to be filled with thrombus, while all through the tissue can be seen large numbers of fat crystals. Sections taken from an uncoloured portion of the tumour (A) show several of the larger vessels with a small amount of fibrin around their walls, while the majority of them are quite free. Hardly any fat can be found in this tissue. We thus see that at B extensive thrombosis has occurred; owing to this interference in the circulation much fat has accumulated in the tissues, and heemolysis occurred. In A, the uncoloured portion of the tumour, thrombosis is commencing in the larger vessels, but the process is so early that the circulation has not been interfered with, and the fat can still be carried away, so no haemolysis has occurred. In our previous paper we noted the occurrence of degeneration in all our specimens, just as Fairbairn [2] and Taylor [5] had done. All these specimens showed some degeneration, a few to a slight, others to a very marked degree, but it is very exceptional to find a uterine fibromyoma which is not undergoing slight degeneration.
The question of pregnancy as a causative factor of this condition is. interesting. Of the five cases we previously published, one was pregnant and three had recently been confined. Of the ten new thrombotic specimens, none were pregnant, and only two had recently been confined. So of the total fifteen specimens only six had any relation to pregnancy.
GROUP WITH NO THROMBOSED VESSELS.
These are generally of a bright red colour, often with free blood on the cut surface. In every specimen there are numbers of thin-walled blood-vessels, generally very small and only visible under the microscope; these are generally completely filled with red blood corpuscles, the whole tumour being in a state of congestion. In the majority of the tumours these vessels are so numerous as to warrant the title of " angiomatous degeneration." These numerous small vessels, filled with blood corpuscles, in some specimens alone, in others augmented by free blood in the tissues, are sufficient to account for the bright red colour of the specimen.
Many of these specimens exhibited fresh blood on a freshly cut surface, and-the majority of the specimens lost their colour in the preservative fluid, so demonstrating that the colour is due to the 136 Smith & Shaw: Red Degeneration of Fibromyomata presence of the blood and not to a heemoglobin staining of the tissues. Only one specimen showed the presence of much fat, and in this one the colour was a deep red, as in the thrombosed group, and this was not lost in the preserving fluid. Probably in this one fatty degeneration had taken place so rapidly that the vessels were not able to carry it all away and so allowed of the hemolytic action. This is a specimnen in which we should have expected thrombosis of the vessels if the thrombosis is due to the presence of fat. In one of the others we found a little fat, but this specimen was of a bright red colour, most of which was lost in the preservative. None of the patients from whom this group of tumours was removed showed any clinical symptoms beyond the hmemorrhage and a feeling of weight due to the presence of the tumour. Three of the nine specimens in this group were associated with pregnancy, two patients being pregnant at the time of operation and one three months post-parturn.
CONCLUSIONS.
(1) Uterine fibromyomata of a red colour are divided pathologically into two classes, thrombotic and angiomatous.
(2) The thrombotic are of a deep red colour, which is not lost in Kaiserling solution, nor is there any free blood on a cut surface nor in the tissues.
(3) The thrombotic exhibit various degrees of thrombosis: the early ones showing only a collection of thin threads around the walls of a few vessels, while the late ones have all the vessels plugged with them.
(4) The thrombotic have clinical symptoms of abdominal pain, tender tumour, rapid enlargement of the tumour, general ill-health, rise of temperature and pulse-rate; these synptoms may occur singly or in combination.
(5) All the thrombotic fibromyomata contain a large quantity of fat due to the retardation of the circulation by the thrombosis of the bloodvessels.
(6) The red colour of the tumours is due to the hemoglobin staining associated with the action of the accumulated fat.
(7) The majority of the specimens in this group contain a large number of thin-walled vessels: in this respect the two groups are similar.
(8) The angiomatous group contains large numbers of thin-walled vessels.
(9) These vessels are filled with red blood corpuscles: in some specimens the congestion is further advanced and free blood is found in the tissues (hemorrhage).
(10) The colour of these specimens is bright red and tends to fade in the preservative fluid. It is due entirely to the large amount of blood in the tissues, and not to heemolysis and haemoglobin staining.
(11) The patients do not have any clinical symptoms other than bleeding and a feeling of weight due to the presence of the tumour. (For other references see Leith Murray's, Fairbairn's, and our previous papers.)
DISCUSSION.
The PRESIDENT (Dr. Amand Routh) said that the researches of Professor Lorrain Smith and Dr. Fletcher Shaw on the pathology of red degeneration had been carried on for some years, and to these observers and to Dr. Leith Murray, who had demonstrated the htemolytic action of the fat observed by the two former, was due almost all the precise knowledge we now possessed. The paper read to-night showed for the first time which variety of red degeneration caused clinical symptoms and which did not. Thus the group of degenerating fibroids which exhibited thrombosed vessels caused general and local disturbance, pyrexia, malaise, perhaps septicamia, pressure symptoms and tenderness; whereas those where there was no thrombosis caused little or no discomfort. The tendency of a thrombosed tumour to disintegrate was what one would expect and toxaemia would necessarily follow. That such fibroids would be extremely liable to become infected was also obvious. These facts the authors had clearly demonstrated, and the clinical evidences of disintegration and infection had been pointed out. The fibroids with no thrombosed vessels, owing their red colour to the free blood seen on the cut surface, and not to hwmoglobin staining as in the first group of tumours, were shown to be really congested tumours, with no special clinical symptoms except haemorrhage and pressure symptoms. The need for prompt removal of tumours in the first group was manifes , whilst those of the second group might be treated, temporarily at all events, by less radical methods, till a convenient time for operation could be found. Such treatment had, in the past, followed on the clinical symptoms as described by the authors, but the significance of those symptoms from the pathological point of view would now be clearly understood, and it would be easier to prophesy with accuracy which variety of degeneration would be found on section of the tumour.
Dr. ARNOLD W. W. LEA stated that the case upon which he had operated, and which Dr. Shaw had demonstrated before the Section, was a patient with a large fibromyomatous uterus. The clinical history, shortly, was that the patient was aged 35, had had two children, and two miscarriages. From December, 1909, she had almost continuous uterine bleeding and a very offensive discharge. When she came under his care she was extremely antumic from the constant loss of blood. She was kept under observation in hospital for some days. A large fibromyomatous tumour occupied the lower part of the abdomen. This was very tender to the touch and was gradually increasing in size. An operation was performed on September 27, 1910, at St. Mary's Hospital, abdominal panhysterectomy being carried out. The peritoneum was brought together and gauze introduced into the vagina from the abdomen. The mass, on section, was extremely offensive, and consisted of a uterus, the walls of which were the seat of a diffuse myoma and a very large fibromyomatous growth, which took its origin at the fundus and was extruding through the cervix. Unfortunately, in the patient's reduced condition, and as a result of the toxaemia from which she was suffering, peritonitis gradually developed, and she died on October 1, four days after the operation.
Dr. FAIRBAIRN congratulated Professor Lorrain Smith and Dr. Fletcher Shaw on their interesting paper, and said that his chief criticism was in regard to a point on which the authors themselves were not able to make a definite statement, and that was whetlher the thlrombosis was a primary or a secondary effect. Until that was decided it did not seem to him that their paper helped to explain the causation of this degeneration. The thrombosis by itself would not cause the general staining of the tissues and in the two types which they described it was present in those with acute symptoms. Now this marked thrombosis was just what would be expected in any acute necrotic change, and was, therefore, merely another way of saying that a rapid and acute process had taken place and did not carry us any further towards an explanation of this variety of degeneration. When the process was gradual and did not cause acute symptoms thrombosis was not present. When, as the authors described, the white portions of the periphery of the tumour showed little thrombosis, whilst the redder portions in the centre had many thrombosed vessels, the necrotic change was delayed by the peripheral blood supply, so that it was more gradual there than in the centre, and, therefore, accompanied by less thrombosis. Another point was the occurrence of infection by pathogenic organisms, which the authors considered to be fairly frequent. He would like to have had clearer evidence of this, as it was difficult to understand how such a condition could arise without our seeing much more often the later stages of these infected tumours. It might be said that they were all removed by operation before the tumours broke down as the result of the infection, but surely some cases must escape operation to a stage sufficiently late to show some effect of their infection, if it were as frequent as the authors suggest. He would like to ask Dr. Fletcher Shaw what he thought to be the late stage of these infected necrotic tumours.
Dr. R. H. PARAMORE said lhe was interested in the cause of the red degeneration of fibroids. The material on which Dr. Lorrain Smith's and Dr. Shaw's paper was founded was obtained from non-pregnant and pregnant women, but it was the occurrence of this degeneration in fibroids in the latter cases which interested Dr. Paramore. Dr. Paramore would like to point out the marked resemblance of the lesion in these fibroids to that found in the liver and kidneys of pregnant women suffering from t4he ordinary tox3mia of pregnancy. The lesion in the degenerate fibroids consisted of a necrosis of tissue cells and an exudation of blood; and the same was found in the liver and kidneys in toxaemic cases of pregnancy. The two lesions were exactly comparable. And the two types of case were comparable clinically; but the symptoms were of different order, for the tissues affected were vastly different in their relation to the body. The fibroid was an inert new growth, but when it became the seat of red degeneration it gave rise to symptoms whiclh Dr.IShaw had mentioned. But the liver and kidneys were vital organs; it was not to be expected but that extensive necrosis of their cells would be associated with anything but a profound toxaemia. Thus, they might well regard the red degeneration of fibroids occurring in pregnant women as a species of the toxacmia of pregnancy-arising from the same cause and resulting in symptoms dissimilar only in their intensity because of the different type of tissue involved. Four years ago, in a remark,' Dr. Paramore had put forward the view that the toxaTmia of pregnancy was mechanically caused. He believed it to be due to a persistent increase of intra-abdominal pressure incident to pregnancy. He was well aware that at the present time it was perhaps universally believed that the pressure within the abdomen was not increased in pregnancy; but that was a mistaken belief. The three writers with whose papers he was familiar, the only three as far as he knew who had made observations of the pressure in pregnancy, although they had found higher values in pregnancy than in the non-pregnant state, persisted in the belief that the intra-abdominal pressure was not increased in pregnancy.2 Dr.
Paramore had made a good many observations, and from these and other reasons he had no doubt the pressure was increased in pregnancy. He would like to ask Dr. Shaw whether in his opinion the lesions found in the red degeneration of fibroids might not be explained as a result of obstruction of the circulation through the fibroid caused by pressure. The slides exhibited under the microscope showed in a beautiful way a marked dilatation of the capillaries which he thought indicated such a cause. That this was so seemed to Dr. Paramore the most reasonable as well as the simplest exDlanation. Dr. Paramore thought the occurrence of the red degeneration of fibroids occurring in the non-pregnant should not be taken as evidence off-hand that the similar occurrence in pregnancy was not the result of a pressure effect occurring in pregnancy; but rather that the cases occurring in pregnancy threw light upon the pathogenesis of the condition in the non-pregnant. It was well known that great variations of the intra-abdominal pressure occurred in the non-pregnant, but, besides, other pressure conditions might explain this phenomenon; but he was not prepared to discuss the cause in these cases, as he had not yet observed one clinically and so was unable to formulate an opinion.
Dr. EDEN said that there were many points of great interest in the paper and he thought the authors had done a good deal to clear up the question of red degeneration. He gathered from the paper that the authors regarded thrombosis as the primary change in the thrombotic group, the blood staining, the necrosis, and the occasional invasion of micro-organisms being all secondary changes. If this were so he would like to ask them if they could suggest any Proc. Roy. Soc. Med., 1909, ii (Obst. anid Gyn. Sect.), p. 222. explanation of the thrombosis? And could they tell us whether changes similar to red degeneration occurred in benign connective tissue tumours arising in other organs ? If this form of degeneration was peculiar to uterine fibroids, it was very difficult to resist the conclusion that some form of infection from the endometrium must be the cause of it.
Dr. ARTHUR GILES expressed his appreciation of the valuable paper that they had listened to. The existence of pregnancy in six cases out of twentyone appeared to him to be really a rather striking proportion when it was considered how rarely fibroids and pregnancy were associated. It did not follow that one must assume that pregnancy was the cause of degeneration, it was sufficient to suppose that the cause of red degeneration was present when there was pregnancy; as to that cause, he was more interested in, than convinced by, Dr. Paramore's suggestion that the cause might be toxic, and found a parallel in the toxic conditions present in eclampsia. If this were the correct explanation, one would expect to find evidence of degeneration in other places besides the fibroid; but as far as he knew this was not the case. Dr. Paramore made another interesting suggestion-namely, that the thrombosis might be the result of increased pressure. Dr. Paramore specified that the increased pressure was intra-abdominal; there was another kind of pressure that would have an even greater effect-namely, the tension on the capsule of the tumour produced by the increase of the growth, and if this explanation were invoked it would account satisfactorily for the occurrence of red degeneration in connexion with pregnancy, because the rapidly growing uterus would furnish this factor. Dr. Giles said that he had had to operate twice during pregnancy for the removal of fibroids showing red degeneration. In each case the indication for the operation was acute pain, thus bearing out the observation of the authors of the paper. In one case the pain was so acute and definite that he opened the abdomen expecting to find a small ovarian tumour with a twisted pedicle; it turned out to be a fibroid the size of a fist in the wall of the uterus. In both cases the tumour was enucleated by myomectomy without disturbing the pregnancy, which went on to full term.
Mr. BECKWITH WHITEHOUSE said that a point of considerable interest to him was the fact that only six out of the fifteen cases brought forward by the authors had been associated with pregnancy. This was a small proportion and coincided with his own experience. Certainly the last five specimens that had come under his notice had had no relation whatsoeyer to pregnancy. Another interesting point raised by the authors was the occasional association of the tumours with micro-organisms. From recent experiments that he had made he was surprised that secondary infection was not more frequent. In several large fibromyomatous titeri that he had investigated from a bacteriological standpoint he had cultivated staphylococci from the endometrium. This was of interest because they were present in the absence of any inflammatory lesion, either in the endometrium or in the fibromyoma. They appeared to be simply resting upon the tissues, but would undoubtedly gain access to the same under less favourable conditions. Dr. FLETCHER SHAW, in reply, thanked the President and the Section for the kind way in which they had received this communication. As there was little time in which to reply, owing to another paper having still to be read, and as so many questions had been asked, some of which had been answered by subsequent speakers, he would not attempt to reply to each speaker individually. The authors considered the sequence of changes in these tumours to be: (1) Thrombosis occurring in a fibroid already degenerating; (2) accumulation of fat owing to the retardation of the circulation; (3) hoemolysis from the action of the fat. What caused the thrombosis he could not say. At the time their first ,paper was written they thought the cause must be associated with pregnancy, but in this larger group of cases the occurrence with pregnancy was much less frequent; still, as Dr. Giles pointed out, six cases out of fifteen was a large proportion, and the cause would probably be more often found in pregnant than in non-pregnant women. The diagnosis of these cases was very interesting and could generally be made when much abdominal pain or general malaise occurred in a patient with a fibroid; since finishing this paper Dr. Shaw has seen two cases with this condition which he diagnosed prior to operation. The only treatment was operation; if left these tumours readily became infected. It was owing to the symptoms causing early operation that the later stages of this condition were not often seen. The authors considered thrombosis the distinctive change in these cases which had never been observed by them in other degenerating fibromyomata, though they.had examined many for this condition. He looked upon the second group as due to a definite overgrowth of thin-walled vessels-angiomatous degeneration.
